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Fundamental technologies for scalable photonic quantum information processing
based on nonlinear optics
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Nonlinear interactions among photons are useful for photonic quantum
information processing, but the strength of these interactions is small. Enhancement of the
nonlinearity is achieved by optical cavities. It is important to design an appropriate cavity for
each application, since cavities have the effect of severely limiting the bandwidth of nonlinearity.

In this study, we explore quantum manipulation of photons using an atypical singly resonant
nonlinear optics that confines only one of the light involved in nonlinear interaction. We have
established fundamental technologies for large-scale photonic quantum information processing,
including the generation and distribution of polarization-entangled photon pairs with much larger
frequency multiplicity than previously reported, demonstration of optical frequency tweezers for
precise manipulation of arbitrary sites on the frequency domain, and proposal of quantum computation

using quantum frequency combs.
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